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Dandelion is a quite widespread medicinal plant, which is widely used as soup, salad,
coffee substitute, wine and natural source of flavouring. Its choleretic, diuretic, anti-inflammatory,
appetite-stimulating and laxative properties are well known. The aim of this study was to verify
the antioxidant properties of lyophilized extracts derived from dandelion root and leaves. The total
polyphenol, flavonoid and free SH-group contents of root and leaf extracts were determined
spectrophotometrically as well as the hydrogen donating ability and reducing power property.
Radical scavenging capacity of extracts was measured in H,O,/ OH-luminol-microperoxidase
system by chemiluminometric method. The folium extract with approximately 3 times higher
polyphenol (9.9 g%) and 6 times higher flavonoid content (0.086 g%) proved to be more effective
as hydrogen-donor (I5,=160 pg), reducing agent (740 ASEmg™!) and H,0, scavenger
(Is5=155 pg) compared to radix extract with lower polyphenol and flavonoid content.
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Taraxacum officinale Web. (Asteraceae/Compositae) is a member of the daisy
family. It is a common plant in temperate climates, particularly in Western Europe,
where it inhabits fields, roadsides and waste grounds (LOWELL & ROWAN, 1991). The
drug is collected from both wild and cultivated plants. The main suppliers are Bulgaria,
former Yugoslavia, Romania, Hungary and Poland (BISSET et al., 1994). The roots are
roasted and used as a coffee substitute because of its bitter taste resembling chicory.
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The freshly collected leaves are much appreciated as a salad and soup in the Latin
countries. Dried dandelion leaves and roots are available as herbal teas and the
powdered root is sold in capsulated form (WILLIAMS et al., 1996). Flowers are used in
home wine making (LEUNG & FOSTER, 1996). Dandelion is listed by the Council of
Europe as a natural source of food flavouring, especially in alcoholic (e.g. bitters) and
nonalcoholic beverages, frozen dairy desserts, candy, baked goods, gelatines, puddings
and cheese as well (LEUNG & FOSTER, 1996, NEWALL et al., 1996). Dandelion comes
under category N2, which category indicates that dandelion can be added to foodstuffs
in small quantities, with a possible limitation of an active principle (as yet unspecified)
in the final product (NEWALL et al., 1996). Highest average maximum use levels
reported are about 0.014% (143 ppm) for the fluid extract in cheese and 0.003%
(33.3 ppm) for the solid extract in baked goods (LEUNG & FOSTER, 1996).

The main constituents of dandelion are: sesquiterpene lactones (germacranolides,
eudesmanolides), triterpens including pentacyclic alcohols (taraxol, taraxerol, B-amirin,
taraxasterol, arnidiol, farnidiol), phytosterols (sitosterol, stigmasterol), flavonoids
(apigenin, luteolin 7-glycosides), acids (caffeic acids, p-hydroxyphenylacetic acid,
chlorogenic acid, linoleic acid, oleic acid etc.), sugars (fructose, glucose, sucrose),
choline, inulin, pectin. The high potassium, calcium and vitamin (A, B, C, D) contents
are also worth mentioning.

Dandelions have long been used in herbal medicine for their choleretic, diuretic,
antirheumatic, anti-inflammatory, laxative, appetite-stimulating properties for treating
liver and gallbladder disorders, digestive complaints (lack of appetite, feeling of
distension or flatulence), arthritic and rheumatic diseases as well as eczema and other
skin conditions. Frequent contact with dandelions, especially with the latex, may
occasionally give rise to contact dermatitis due to taraxacic acid glucoside. Discomfort
due to gastric hyperacidity caused by bitter substances may occur with dandelion
(BISSET et al., 1994; NEWALL et al., 1996).

Flavonoids can inhibit the activity of enzymes such as lipoxygenase,
cyclooxygenase, xantin oxidase, phospholypase A2, protein kinases (CAO et al., 1997;
HOLLMAN & KATAN, 1998). Polyphenols in general can influence the lipid peroxidation
process in the same way, and can also act as direct scavenger molecules, therefore it can
be supposed that they have beneficial, multifactorial effect on the liver microsomal
membranes.

Our earlier results demonstrated dandelion’s beneficial effect on lipid
peroxidation in liver microsomes, in addition its natural extracts were able to stimulate
NADPH cytochrome P450 reductase activity (HAGYMASI et al., 1999).

Therefore free radical scavenging and/or antioxidant activities of dandelion
lyophilized extracts derived from leaves and root were estimated with the determination
of hydrogen donating ability, reducing power property and scavenger capacity.
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1. Materials and methods

1,1-Diphenyl-2-picrylhydrazyl (DPPH) stable radical, microperoxidase, S-amino-
2,3-dihydro-1,4-phtalazinedion (luminol), cytochrome ¢ and NADPH were obtained
from Sigma (St. Luis), glucose-6-phosphate dehydrogenase, serum bovine albumin from
Calbiochem AG (Lucerne). All other reagents were purchased from Reanal (Budapest).

The plant material (Taraxacum officinale Web. (Asteraceae/Compositac) was
collected in 1997. The crude drugs: Taraxaci folium and Taraxaci radix are
commercially available in Hungary, and officially controlled (HUNGARIAN STANDARD,
1970; 1988). Parameters of lyophilization of dry raw materials: LABOR-MIM
laboratory instrument, shelf temperature: 60 °C, sample temperature: —20 °C—30 °C,
drying time: 13 h, pressure: 12—13 Pa. The lyophilizates were stored at —80 °C and were
solved in distilled water just before in vitro examinations.

The polyphenol contents of the lyophilized samples were measured according to
the Folin-Denis method spectrophotometrically at 760 nm, using tannic acid as standard
(A.0.A.C., 1990).

The flavonoid contents of freeze-dried extracts were determined according to
DAB 10 (1991) with aluminium trichloride reagent, after hydrolysis, by
spectrophotometric method at 420 nm, and were calculated in hyperoside. With this
method the glycosides and aglycons were determined together in aglycon form.

Free SH-groups were determined by the SEDLAK and LINDSAY (1968) method
based on ELLMAN (1959) reaction, with the detection of 2-nitro-5-mercapto-benzoic
acid at 440 nm.

The hydrogen donating ability of lyophilized extracts from root and leaves was
quantified in the presence of 1,1-diphenyl-picrylhydrazyl stable radical on the basis of
the BLOIS (1958) method, modified by HATANO and co-workers (1988), at 517 nm
spectrophotometrically. Used as a reagent, DPPH evidently offers a convenient and
accurate method for titrating the oxidizable groups of natural or synthetic antioxidants
(CAO et al., 1997). The degradation of DPPH was evaluated by comparison with a
control sample, which did not contain hydrogen donating compounds. The amount of
the samples (ug) reducing the absorbance by 50% was determined (I5).

The reducing power of lyophilized plant extracts was measured according to the
spectrophotometric method of OYAIZU (1986) at 700 nm.

Natural scavenging capacity of lyopohilized samples was detected by
chemiluminometric method with Lumat LB 9051 luminometer, according to the method
of BLAZOVICS and co-workers (1999). Unstable free radicals, originated from H,O, in
luminol-microperoxidase system via Fenton type reaction, catalysed the transformation
of luminol into amino-phtalic acid, when monochromatic light is emitted (expressed
RLU: Relative Light Unit). In the presence of free radical scavenging molecules or
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compounds the emitted light is reduced. The 15, was determined and expressed as g,
that is the amount of the lyphilizate, which diminished emitted light of H,O,/-OH-
luminol-microperoxidase by 50%.

Results were assessed by one-way analysis of variance (ANOVA) and represent
mean £SEM of three different measurements with 2 parallels.

2. Results

Polyphenol (PF) and flavonoid (F) contents were higher in folium lyophilized
extract (PF: 9.9+0.28 g%, F: 0.086%+0.003 g%) compared with radix extract
(PF: 3.0£0.18 g%, F: 0.014£0.001 g%).

Free SH group contents measured in 1.00 mg ml~! endconcentration of the
extracts of this medicinal plant were very low as well (folium: 0.054+0.003 mmol 1-1,
radix: 0.13940.006 mmol I-1).

Lyophilized extracts from both parts of dandelion exerted hydrogen donating
ability in the presence of DPPH stable radical. The inhibition of the samples showed
concentration dependence, as seen in Table 1. The extract from the folium proved to be
approximately four times more effective (I5,=160 ug) than the extract from the root
(I50=750 pg).

The samples exhibited reducing power property, which was measured on the basis
of Fe(Ill) to Fe(Il) redox reaction. The reducing power property of extracts derived
from root and folium showed concentration dependence, as shown in Table 2. The
augmented absorbance of the samples showed increased reducing power, which was
expressed in ASE mg~!. ASE means that reducing power of 1 mg sample is equivalent
to the reducing power of 1 nmol ascorbic acid. The reducing power of folium proved to
be 740 ASE mg~! compared with 212 ASE mg~! for that of the radix.

Table 1

Hydrogen donating ability of dandelion folium and root

Absorption (517 nm) Absorption (517 nm)
Control 0.521£0.006 A Control 0.520£0.004A
Taraxaci folium (0.1 mg ml~") Taraxaci radix (1.0 mg ml™")
200 pl 0.502+0.009 A 200 ul 0.467+0.005 B
500 pl 0.457+0.004 B 500 pl 0.327+0.021 C
750 i 0.419+0.003 C 750 pl 0.259+0.008 D
1000 pl 0.361£0.010 D 1000 pl 0.177+0.015 E

Data indicated with different capital letters are significantly different (P<0.05)
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Table 2

Reducing power property of dandelion folium and root

Absorption (700 nm) Absorption (700 nm)
Taraxaci folium (1.0 mg ml~") Taraxaci radix (1.0 mg ml™")
100 pl 0.080+0.003 A 100 pl 0.023+0.000 A
200 ul 0.171£0.002 B 200 pl 0.047+0.000 B
500 pl 0.387+0.007 C 500 pl 0.104£0.001 C
1000 pl 0.696£0.012 D 1000 pl 0.199£0.004 D

Data indicated with different capital letters are significantly different (P<0.05)

The H,0, scavenging activity of samples was determined by chemiluminometric
method in H,O,/ -OH-microperoxidase-luminol system. The emitted light of this system
was diminished by the extracts in a concentration dependent manner, as it can be seen in
Fig. 1. After log/lin transformation linearity could be observed (r? folium = 0.9823,
resp. radix 0.9907). The extract from folium (I5,= 155 pg) proved to be more effective
in this system compared with root (I5,=210 pg).

RLU log RLU
4.00E+04 1.00E+06
3.50E+04 [ |
1.00E+04 S Py
3.00E+04 | S
" s
2 50E+04 1.00E+02 n
2.00E+04 1.00E+00
100 150 200 250 300
1.50E+04 -] Volume, pl
1.00E+04 ’
0.50E+03
0.00E+00 | M‘
100 150 200 250 300
Volume, ul

Fig. 1. Total scavenger capacity of natural dandelion extracts in lin/lin and log/lin scale diagram.
o Taraxaci radix (10 mg ml™'); B: Taraxaci folium (5 mg mI™")
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3. Conclusions

There is evidence that free radical reactions can directly or indirectly play major
role in cellular processes implicated in many disorders such as atherosclerosis, liver and
gallstone diseases, carcinogenesis and so on (HERCBERG et al., 1998). JACOB and BURRI
(1996) also suggested that protection against oxidative damage and related diseases is
best served by the variety of antioxidant substances found in fruit and vegetables. It is
well known from the literature that the concerted use of the antioxidants seems to be
more effective than the separate intake (LEE, 1999). A single antioxidant vitamin given
high doses to subjects with high risk of pathologies (smokers, asbestos-expose) may not
have substantial benefit and could even have negative consequences (HERCBERG et al.,
1998). DWORSCHAK and co-workers (1999) suggested that in the living organism all
antioxidant vitamins make a united system with one function lying on the other. This
system provides the best way by the intake of natural form as consuming more fruits,
vegetables, medicinal plants. The protective role of vegetables, fruit and tea is to
provide antioxidant vitamins and specific polyphenols that display a powerful inhibition
in oxidative reactions (WEISBURGER, 1998).

Dandelion is well known in herbal medicine for ages. It has a beneficial effect on
the treatment of liver, gallbladder diseases, digestive, joint complaints and on the
prevention of gallstone formation ( BISSET et al., 1994; NEWALL et al., 1996).

Our earlier work (HAGYMASI et al., 1999) proved the membrane protecting effect
of extracts of this medicinal plant on enzimatically induced and Fe3* stimulated lipid
peroxidation in liver microsomes. The compounds, which might act as scavengers of
oxigen-reactive derivates, could inhibit microsomal peroxidation and enzyme
destruction (VALENZUELA & GUERRA, 1986; NIZAMUDDIN, 1987).

The extracts of folium and root showed H-donating ability, reducing power
property and natural scavenging activity in H,O,/-OH-luminol-microperoxidase system,
depending on the concentration. The folium extract with higher polyphenol and
flavonoid content proved to be more effective in all three in vitro systems.

Therefore active compounds of dandelion with primary and secondary antioxidant
as well as scavenging properties can preserve the structure of membranes and protect
against secondary lipid peroxidation, but further in vivo investigations are needed to
confirm its existence in human nutrition as a natural source of antioxidants.
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